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Rough Rates

• 0.3-1.7 joint detections for GBM on-board triggers with independent 
GW detections at Advanced LIGO design sensitivity

• Ends up ~1-6 joint detections per year with sub-threshold signals
• ~1-5 where the GBM localization information is important
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~seconds ~<1 hour ~hours

LIGO/Virgo Triggers

Fermi-GBM Triggers

GCN Preliminary Notices
• No human intervention
• Several notices can be sent
• Information included as it is available

GCN Initial Notices
• Human involved

GCN Initial Circular
• Human involved

GCN Update Notices
• Human involved
• E.g. update skymap information

GCN Update Circular
• Human confirmation

GCN Notices
• No human intervention
• Several notices are sent

• Trigger announcement
• Classification

Data Downlink

• No human intervention
• Includes

• Localization with systematic error
• ‘Likely a SGRB’ or not flag

• ~15 minutes

GCN RoboBA Notice

GCN Circular Preliminary Analysis
• Human involved
• Initial reports on

• Duration
• Spectral Analysis
• More(?)

RAVEN runs
• No human intervention
• Looks for related GRBs
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Guiding Principles

• Make this easy for the follow-up community to use

• Attempt to minimize false associations in automatic reporting
• Stringent thresholds for fully automatic reporting

• Human confirmation otherwise

• Design it to be applicable beyond just Fermi-GBM
• Future joint GW-GRB reporting method

• Do this without introducing latency to the LVC reporting
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GRB_Joint_FAR: Value calculated by RAVEN, Michal’s work

Proposal: Joint Triggers, Preliminary Notices

COMMENTS: GBM Trigger Alert – YYMMDDxxx / MET
COMMENTS: Fermi-GBM contributed to this candidate event

• LVC preliminary notices go out as usual

• Once RAVEN runs, if there is an associated GRB
• Determine GRB_Joint_FAR

• If threshold is met – automatically distribute joint information
• Threshold either I_omega, or on GRB_Joint_FAR

SKYMAP_URL: graced link to bayestar.fits.gz file
SKYMAP_GW_URL: graced link to bayestar.fits.gz file

Defaults to GW-only skymap. If GW+GRB 
detection then this is the joint skymap
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GRB_Joint_FAR: Value calculated by RAVEN, Michal’s work

Proposal: Joint Triggers, Initial Notices

COMMENTS: GBM Trigger Alert – YYMMDDxxx / MET
COMMENTS: Fermi-GBM contributed to this candidate event

SKYMAP_URL: graced link to bayestar.fits.gz file
SKYMAP_GW_URL: graced link to bayestar.fits.gz file

Defaults to GW-only skymap. If GW+GRB 
detection then this is the joint skymap

• If there is a joint detection LVC+GBM join in TeamSpeak

• LVC handles their end. GBM POC signs off on if the event is 
consistent with a SGRB origin or not

• If both sides confirm events are real and likely related:
• The LVC will send the GCN Initial Notice with GBM information

• If no GBM person is available and the event is reliably 
classified as a GRB, the LVC can do this

• Necessary to ensure we don’t delay announcements during the first 
hour

• LVC asdf
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Proposal: Joint Triggers, Initial Circular

• All Initial, Update LVC GCN Notices are accompanied by human-written circulars

• The initial circular is the announcement circular
• Basically what the LVC distributed for the LV+EM O1/O2 partners

• This circular would be written on behalf of both collaborations
• We will come up with GCN circular templates ahead of time

• If no GBM person is available and the event is reliably classified as a GRB, the LVC can do this
• Necessary to ensure we don’t delay announcements during the first hour
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GRB_Joint_FAR: Value calculated by RAVEN, Michal’s work

Proposal: Joint Triggers, Update Notices

COMMENTS: GBM Trigger Alert – YYMMDDxxx / MET
COMMENTS: Fermi-GBM contributed to this candidate event

SKYMAP_URL: graced link to bayestar.fits.gz file
SKYMAP_GW_URL: graced link to bayestar.fits.gz file

Defaults to GW-only skymap. If GW+GRB 
detection then this is the joint skymap

• The LVC Update Notices would carry the same additional 
information as the Preliminary and Initial Notices

• The LVC would send these updates as they normally 
would (e.g. better skymaps)

• Fermi-GBM could provide improved skymaps as this 
time, but the LVC would send the alerts

• LVC asdf
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Proposal: Joint Triggers, Update Circular

• All Initial, Update LVC GCN Notices are accompanied by human-written circulars. This circular 
would be written on behalf of both collaborations

• We will come up with GCN circular templates ahead of time
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Proposal: Dependent Events

• LVC Dependent Events:
• These include single interferometer triggers and GW triggers from the LVC GRB follow-up pipelines

• Such events with associated GBM triggers would enter at the ‘GCN Initial Notice’ (human confirmation) stage, 
and proceed through the rest of the stages the same

• Fermi-GBM Sub-threshold Events:
• The GBM Untargeted SGRB search produces SGRB candidates on its own. The GBM Targeted Search is seeded 

with GW information (analogous to LVC GRB searches). These both take 2-6 hours before reporting due to data 
downlink delay

• Only medium or high reliability SGRB candidates should enter in GraceDB, as this could be automatically 
associated to a GW trigger

• Events of interest from these would likely enter at the ‘GCN Update Notice’ stage and proceed accordingly

• For less confident associations (or non-GraceDB events):
• Send out a joint GCN Circular that describes the events and contains a link to the joint skymap. Observers can 

use their judgement here
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To dos:
• Determine the automatic reporting thresholds – Michal+(?)

• Determine which GRB untargeted SGRB candidates are automatically 
placed into GraceDB – Karelle(?)

• Draft circular templates – Eric, Mina+(?)

• Additional GBM Information:
• GRB classification percentage

• Use of the GRB ‘likely a SGRB’ flag? (~85% accurate)

• Build a ‘kill switch’ for times when GBM has bright flaring sources
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